Abstract (Basic) : JP 2001074954 A ; r ^ 

NOVELTY. - A periodic laminate structure is formed by alteraately 
laminating material of two or more kinds of refractive indices on the 

substrate. A 2D or 3D periodic mask pattern is formed on the periodic 
laminate structure by lithography. Etching pattern is formed with 
respect to mask pattern on the periodic laminate structure for forming 
vertical periodic structure. 

USE - For forming three dimensional photonic crystal structure for 
accommodating various optical devices, optical information processing 
devices such as laser used for light transmitting, optical waveguide, 
optical integrated circuit. 

ADVANTAGE - As crystallization at specific area in multilayer is 
performed, the method of three dimensional photonic crystal structure 
is made easy, comparatively. 

DESCRIPTION OF DRAWING (S) - The figure shows the production process 
of three dimensional photonic crystal structure, 
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nfiZd^jtmmm^A 9. 50 xu. ^^m^ ••/ \^<r> 

]^mmx'y^yyizx*)m:^ixx\'^&<^x\ mm 
m 3 x^i^mmx 'ottt> iz±^^j:^^ -y mkkifim 

[00441 04 5, 46I.Z^tii0iZ. 

mw2 9kmn3 off)mmnwizt?>z tizx*). 

xifmmtcom^mmx'hi, =5r*>\ 043^04 
4 1 coM^a. Hir^co0 3 5 1 0 3 6 1 <m^t mx' 
hi. 

[00451 (^]5SI?i|6)*l©ifif!l6^047~05O 

m^-^xmrnt^. z(7)mmmx'nh3di7tyth=.-y 

53, 5 4 mimmmA axt/ 5 iz^. n^immmz 
it^x . mmmmm^i^b^ < ir^ ztmm 
kix^^i. zcr>^. ^{zmwmK^mtm^ 

i 9 tc^ 0 , -y F 5:-?^ <:ma -v vm<r>m 

m<^j:h. -ecOTt^. C:i^S:^^rWx•y^y^'^;J:-> 
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ft^fa&rscfccio, =g-«iit-F*f*ii«u 

[00461 iOi3^:2»:7cJf»fflliBliJti*54CS 

(3. irie«M0!i4tii«3ri^cfliji*^f«$n§. 
[0047] m.'m't- mmmn^^ 

[0048] (^60^7) 05 1, 5 2{i. *^B^Cfc 

mmi:^^tm^MX'f>^, ziommmxu. mmmm 
6 <o*-sicllil0iJ 3 ox 'y^yyxnt:m^-^i7^ti z 

ktiO. IUS0iJ5fc|S|«=5rfllJS&Sei-r*. ^^OJ© 

s . 0 5 1 ii:sa:;i^:$:^-r -5 mi^O 2 <>:7t^^«^)t 

[0049] JjLhBiBfl L/eUffiPllO o hmmm 3,4, 
5, 6, 7C13V'>-C{±. zUmzm&fKiB^b. ^<r> 
tttz ixa < *a(cov >T (O^SiBJ U/i**. i;h. ^><0 
^tcj3v>Ti,. ^<?ij2t|5l«tc^igt/iSit;^:lc^ 

*SC:i:lieBS-e*l., Wm-Cli. j««2 9S-ilS 

®*f*iS«. ««3 0^{S®M*iK«tiS^L/s*>\ 
■fH.zm-ki^i^X'^xK. J8K2 9i:iSK3 0«rAit 

[00 5 0] tfz. ±.m<^mmm<,z}3\,\xii, mmxm 
t. -eixic-ftDn-ri.x.y^y/isfct^jfr^SfeL^^ 

tt^igt-fcs. -eoj:3=0:*^t>. ±ie<oiiit0gt-a- 

[0051] fiU:<?5llSSWt'Ji, ae?^ominf<0t8ji 
t LT 2<J^7cMM«)i^Jt«ti&ffl^<^TV^7t*»^ ^fl{i3 

mmmimthzbm^x'hi. juth. 



[0052] (mms ) z<nmimx'ii. tij^toittfe 

Ml (cfc<-^r^^(c€-?t'-Ai; 7 {2i oT?!^ 

i^ot. m5 3<OXo^j:r:m=f-lZXii-x'y:^- ■ 
(Checker Board) mM^J&^^tll, Z<7)^x. 

•yij~ ■ ^^-vmmii. mtizm-xoiz. ysnmmm 

^offijtewi, 07. atmizytw-^yv^^yr 

ioo53]^mx'ii. mmo (siOi)m 
mro-tx<miz. iii«iM5tii«^xv^>'/xs^ 

ftJp-f'S. dOX-yf-y^^lSt'W, *TOX-yf-y/ 

jiS*f^ffii^x -y ^yi/aStcJt^r+iJ-tcavu: -y f- 
klci *) . A^^^ol5 8*5x./f- 

y /$nTiffl< ^ 0 , A^Oy^tS^ •/ 5 9 

K3 0C7):/U -y FJ^^^a 5 9 *5^«86<)CJ«« ( S i ) 2 
9«*^^^¥A$i^Tv^l,^3i*^}g^$i^r, f<7)ratc/h 
?'5rA««^«a58*^«l.?^(c^:S. f^S?ii^3 
<Ji5c7*F-.y^'feftffl)ifi|:6OO^l60Sr, 054t: 
5^1-, i«O054fcJ:t/f5 5T{i, flRt***?**'? 
J:o(clSE«3 0£7);^i^^L;t. ^izlizm'SSizU 
M2 9*5igi-?-CV^S. 

[0054] ««3 OcOTv^/U -/ F18^ 

?^fl5 9^7)S^gg^^^cSEx■yf-y^5<2•^fv\ zW^r 
l6lCSlt?tS:J)ftl.itl::J;'3, ««3 0fc^mtiS 
3<):7C7^/U -y F«5S<7)Hlc«®3 0O/h$'5r/Nft« 
^<0«58*«JfA$it:^c3iii5c7 * F:^'y^'^mi* 
6 0*<Jg^$^i&. i^m^ti6 3'A7iyth--y^i&^a 
iSJif*:6OfiO±B@2r05 5lC^-r. ClClT', ffiStff* 

:k^<^x.^j:\^b^lhix^(OX\ z<r)yt Y~■y■^^& 

mm.Ui6o<7)jiyYmmi. a*«fcii3<^7C7tfii^ 

y -y FflBSfc** t ffiX'^ t . ClWfllJili, 

K2 9 tCOV^T^T t , 7^;:^^^'; -y VWfmmz^j:^X 
fc"), ia4i:|5ltifajifS>')s SiJdcW^/l-A-yF^^ 

•yrsr*-ri.. 

[0055] laittcOflljtJi. ±EiOlS-C, 2 9 i: 
mn3 0t:?JxmiX. ^<J y K<&?^t:'Sttx.yf-y 
T'Srff-^T. :/\^m^t. Z<r)iK.\.z^ 05 6t^-tJ:d 

fc:, ^®*f^*SE®6 1 ^imLx{>wmmx'h^, 
[00561 {mmm9) z<r>mm^3d:%yth~ 
y,9mmm(>2\i. mm<m5(>i,z7r^Ltdm.mz 

fcV^T, JiM2 9<7)X.y^y/IS-e. $/5>tX.y^>' 

j/^3li6T A^I^^CO® 5 7 LT L i ^ 

uzx-iX. m^^titz^ffiX'hh. z<n>i%^, ««2 
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St8«l*- K t (T^mi^-^h-tiz J: I? , 0 5 7 tC/^-r J: 
^ic. P^:ratyvftlt^«Ol<OB'b=5rV^B3i*c7)04i:|plt 

4. 5fcPtttm$ixl.jett*J^S*jt->;^:^Jg 

(Ci|n|tS!lW}tIi#T#l.. 

[00 58] ttz. ;iix(,mmm8. 9T'{i, yv^ISi^ 
jE*/ U -y HI&TF«Jt*'m$*v6 CI 1 1 . m 

[0059] Rh<o«sfigij 1 ti-hmm 9 1 t'o^f 

««t LX S i ^3 i VS i Oj ^fflt^itj!)*. *^ 

t=f)-x'hi. tt:. i:j±(ommmx'W^t^imiizx'os 
itHit/siOtizx-^xinm^mitzm. siOjS: 

^*L. Sik^M{cJ:§3<JDt7*hr:.y^'iea«ji 

mzmix. mammal, mmizf^yv^^ 

[0060] 

[mnmrn^ a±.mmLfzidiz. wj^iatf. 

^cnmimm^mznmmmwj^'mb m 
x-^'it^£m.m'>fz^m^h;ibmm^zm.X'h 

^•tmmx'hh, 

ms]^<7>^t>t,z^<n3K7iytY~-y^t^^im 

[04 ] «!*£0$<b{Cfl&<^3»:7C7* h--y^fefB*iji 

[05] 2}J:7ciE:firfSi^>'N-^'->'A*-e-<o±ffltj^«$ti 



[06 1 0 5 {c^ L/;S«<o^«0f . 
[07] 05. 6tc^L;t»K±tc]!c5«iat::J;-?T 
m^^iitz 3iX7C7 * h--y ^'fe^miSi^f^frffilX'* 

[081 07fc^^L.;t3»5c7:f b--y^'ifeaffi^*0 

^^0-r*!.. 

[09 1 amc7)SJi*#t07 , 8{c*tyi««Srff-5 

t:^\,zmmzfm^ixhmm<mmiXhh . 
[ 0 1 0 ] 0 9 tc* L fdmrn^m^x-h h . 

Wimxhh. 

[013] 01 lfc*L.?tiaSi&#Sl-rsrn-feXSr^ 

-r«^0t'*&. 

[014] 01 \ \iz5f^\.fimA'^-thru^x^^ 

[01 5] 01 lC*tJt»KSr#lS-f-&rn-feXS:^ 

^mmxhh. 

[016] 2<?:7C7 :r -y ^^B^B«Jitt:taiI/5:i&*) 
fta c: t <c J: O^^^ii-S 7;i-M-y H^-^-y r^J^3 
<J:7C7 * h - -y ^' ^B^9«)tft(OM«0-C3> I. . 

[017] 016tl5^U^3<K3C7*h--y^'^aiijt 

[018] 01 6lc*Uc3<5^7* b--y:?ifeai83i 
*O±Si0T*l>. 

[019] m\i\z5i^\^tz2mtv^y~'y^^^'MM 

1020] 017C*L.7t2»:7C7*b->yi?^B^Hfiljt 

fi|s^fw-fi.xg^^i^-r«5^0t:-j) 0 , s i o 2 i I. 

[02 11 01 7fc5^Uv:2<J5E7*>r:.y ^'feSfiBt 
f<£Sr<^tl.XS$^-tm0t:'*'3. $A>fc:Sili& 

[02 21 m\l\,ZThh1^2^^FjtyirY~'yi^^mi& 

^%^Uiim^^-\^x\^h . 
[02 3] 0i7ic*u>:2»:7c7*hx-y^'^aiiji 
*$-fm-r*xe«r.^t^ie0T'*) > 2jS@«os i o 

2 \z i |.5^a«>i3 J: tJf^ffl^m t^^l^HSi^^ LX \ ^ 
[02 4] 01 7tc^Lfc2i^7*hr.'y^^affijt 

rn'm-Thx^^^-wmxh •? . 3« gcos i m 

[02 5 1 01 7tC^L)t2»5c7* h:i-y J'fefiflBS 
f*lrf^t'&XS^^1^5^0T«>O. 3SBO*iS5t 
mWLUi.^^^^LX\^h. 
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[112 61 mi7lZ^bt:2Wt7th~'/^1Sikme 

a^umtixmir^tmmth'). ssaos i o 

m 2 7 ] 0 1 7 L/>: 2 ))5tmmMimmt^ 
[ 0 2 8 ] 0 2 7 tc^ L^-c 2 d^Timmmmmmmzmm 

im2 9]mi7iz7r^Lfz2 i^mmmmmz^ 
i:i5att:2Wimimmmmmmm'ct>h. 
m3 0]m2 9i,z7nUz2 <!K7t^immmmmzmm 
r\i:hn, ^hiz;i<Dfimw2 9X'%mi-^zbi.zx 

[03 1 ] ^mizmi>3d:jftyt h-vm&mm 
m-cM^^ii-t 2WiMmmwkt^<7)tmmx'f> 

[03 21 03 ltCS^LJt2iX7C^TOlffiiiW:ztt 

I. 

[0331 :t^mizm^ 3Wty*h=.-y^ IS^tSjt 

% 1 m-cj^fifes^ii. 2Wtmmmmjmmx 

m3A\m33{Z7?iLtz2Wimmmmmr.Wi 

■n^ti^hmwi'km, :L<nii\,z^msxmimit9,'L 
xmfitdm.w<n>}LmiX'i>i> . 

[03 51 *«BBfcfct-tS35J5c7* b->y^'fefifl!Jt 

[0 3 6 1 0 3 5 (c^^ L?t 2 d:7mm^mmmmz z m 
xmhtifzmm^<r>mmx'S)i. 

[03 71 *l6BB{cfcttS3»:7C7*b--y^'ISflflHt 
m<0^ 1 S^tm^itl. 2iX3tJiWSJ118Jif4s<OB? 

[03 8 1 m3 7i,z^uz2d:7mimmmiikmzzm 
ij^t^ti,mm!r:imxmiirmmi^co±mmx'h 

[03 9 1 *^BB{Cfelt^ 3<>:7t:7 1 ^J'fe^affiJi 

msx'h^, 

[04 01039 tCS^L;^j 2 iJCTciS^l^JtflttC zft 



[04 1 1 2|s:f|B8tfcft5 3»5C7* b-'y ^'igAflliS 

#cr>^ (,izmcomijmmmt^fcif>cr>icox'^ o . 
f^<om 1 mx-m^^iii 2d:7iMmmMmikmm 
wssx'hh. 

[ 04 2 1 04 1 ic* L7t 2 d:jtmmmm^^mz z m 
i}itii)^ti,mwyit:hifxmixt:m^m±Mmx'$) 

[04 3 1 *^B3{cfcttl. 3<J:7c7>r h--y 

f^cr>$i:,^zmcoi^mijm-^mmt&rz>f><^hox'h o , 
1 mxm&^iii' 2iX7mmmBmmmas 

[04 4 I 04 3 Lfc 2 »:7nMi^®«3i*{c z m 

i;>izi&mmmmmtifc»><oi,<nx'h o . 
mm 1 mx-m^^tih 2d:7mm»mim»m 

mmx'h^. 

[04 6 1 04 5<,z7ntr.:2<!Kjtmmmmmmzzm 
I.. 

[04 7 1 *%BBtfcltl. 3»:7C7 * V-"/ ^'iSfB^Sii 

mrnxh-yx. m^(oimcommm\>^%^izm^iik 

[04 81 m47izipit:2d:jt^mmismmzz.m 
■mii^hmm:r:%: mx^(>nt^mmiii<o±mmxh 

[04 9 1 ^ffewtfetts 3JJC7C7 * h-y mmi& 

i^<o^ ^i>zm<r>jmifmmm-thtzib(^hcr>x% *) . 

imff)m 1 mx-m^^ix:^ 2iX7mimmM»m 

BHT'^oT. mvimnmmm^'^tzmu 

^i~vx'm^$nmi^i^^ix^->i, 

[ 0 5 0 1 04 9 (c^^ L;t: 2 ixft^mmmmmz z m 

:^M^hmm:riimxnhtLfzm^m>±Mmx-h 

I.. 

[05 11 Wfltfettl. 3»:7C7 * b--y :?^fBli3t 

1 spgTj^^^ni. 2d:mmmmw<om 

[05 21 05 lC*Uc2»5c^«Wii«|jift(Czf|l| 
S. 

[05 31 *%B3tCte{t& 3»5c7 * b--y i'ifeaflIJi 

mmm^itti^commmx'h h . 
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[05 4 ] m5 3tz7Rit:mmmmmm^(:>n^iii 
[125 6] m54iz^.Ltzmmm.mzmmrim&i 

mmMmmmz^^izmwi:fKm&ixmtirz3<k 



29. 38, 61 »JSiff$«® 

3 0 mmm 

3 1, 35, 40, 45, 46 
49, 50, 53, 54, 57 
3 2, 3 6, 5 5 

3 3 mmm 

34, 37, 39,4 1, 43. 44 
48, 51, 52, 56, 60, 62 

58 i^mmm 

5 9 7ve-*s^:?^y y Hjg«yB 



2i5i:7C^Mai«jif*: 



4 7 3<JC7C7 



[01] 



[gl2] 




[1141 



[05] 



[013] 
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[07] 





(@12] 



[01 1] 




[020] 
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[0161 1017] 




[0321 

[025] [026] 
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[0361 [0371 




X 



[04 2] 
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[044] 




X 



{H4 6] 




(16) S2 001 -7 4954 (P2001-74 94 




(17) 12 001-74954 (P2001- 74 94 



(72)^0M 5tt Stra (72) *^ 

JlDKI81^fflK:<t#lirZTi3#l# B B«JSflll^7fr1»JIK±aiTB6#l5^ 

(72)^B^ iSifg (72)||BM Jill® «i 

m«li5=fftBaE^WZTB3#l-t B g«imflIidHJ»aiKJl|rtH+AHr45#5-t 

(72)f6HM Jl|± t^HfiB F:J'-A(##) 2H047 PA04 PA24 QA02 QA04 TAOO 



